^ WHAT IS CLAIMED IS: 

It 1. A process of aligning and connecting eft least one optical fiber to at least one 
I optoelectronic device to facilitate the coupling of light between at least one optical 

fiber and at least one optoelectronic deviae, comprising the steps of: 

5 a) positioning at least one optical element in a position relative to at least one 

optoelectronic device in such a manner that when the device and element are in 
a position proximate to each omer, they would be in optical alignment; 

b) depositing a first non-opaqyte material on the first end of at least one 
optoelectronic device; and 

10 c) fixating the first end of at leist one optical element proximate to the first end of 

at least one optoelectronic device in such a manner that the first non-opaque 
material contacts the firstiend of at least one optoelectronic device and the first 
end of at least one optica! element. 

2. A process Siccord^i^i^^^eiim I, wherein the at least one optoelectronic device is 
15 included in an aHE^ye^ptoelectronic devices. ' 

3. A pro(^^^>&^n claim 1, wherein at least one optoelectronic device is a vertical cavity 
surfack^mitting laser. 

V/ 4. A process a; 



^ ^ procet^ as in claim 3, wherein the vertical cavity surface emitting laser is an oxide 
vertical c^ity surface emitting laser. 

20^ » ^ A process as in claim 1, wherein at least one optoelectronic device is a photo-detector. 



^ ^ A process according to claim 1, wherein the first non-opaque material comprises an 
adhesive. 



^ » ^ A process according to claim wherein the first non-opaque material comprises an 
UV optical adhesive. 

25^*^ A process according to claim 1, wherein the first non-opaque material fianctions to 
provide an optical path. 

A process according to claim 1, wherein the first non-opaque material Sanctions to 
provide mechanical stability. 



A process according to claim 1, wherein the first non-opaque material comprises a gel. 

4^. A process according to claim 1, wherein the at least one optical element is included in 
an array of optical elements. 

A process according to claim 1, wherein at least one optical element is an optical fiber. 

*3 .''* A process according to claim 1, wherein at least one optical element is a MT-type 
connector. 

M-.*^' A process according to claim 1, wherein at least one optical element is a ferrule. 

-^5^.1 J" A process according to claim wherein at least one optical elernent is a MT-like 
ferrule 

A process according to claim 1, wherein at least one optical element is a lenslet array. 

+9.^^A process according to claim 1, wherein at least one optical element is a diffractive 
optical element. 

18. A process of aligning and connecting at least one optical fiber to at least one 
optoelectronic deviae to facilitate the coupling of light between at least one optical 
fiber and at least oneloptoelectronic device, comprising the steps of 

a) positioning aJ| least one optical element in a position relative to .at least one 
optoelectronic! device in such a manner that when the device and element are in 
a position proximate to each other, they would be in optical alignment; 

b) bringing a first lend of at least one optical element proximate to a first end of at 
least one opjp^qctronic device; and 

. / ' ' 

c) filling in/he a|^a surrounding at least one optical element with a solidifying 

material 

19. A process accorftiiTg lo claim 18, wherein the solidifying material functions to 
mechanically stabilize atlleast one optical element to a mounting surface 

20. A process according to |laim 18, wherein the solidifying material functions to provide 
moisture and electrical shielding. 

21. A process according tol claim 18, further comprising the step of forming a dam 

5 cfpl 




surrounding at least one optoelectronic device. 




22. A process according to claim 18, wherein the at least one optical element is included in 
an array of optical elements. 

23. A process according to claim 18, wherein at least one optical element is an optical 
fiber. 

5 24. A process according \o claim 18, wherein at least one optical element is a MT-type 
connector. 

25. A process according to fclaim 18, wherein at least one optical element is a ferrule. 

26. . A process according to| claim 25, wherein at least one optical element is a MT-like 

ferrule 

10 27. A process according to claim 18, wherein at least one optical element is a lenslet array. 

28. A process according to ^laim 18, wherein at least one optical element is a difFractive 
optical element. 

29. A process as in claim 18, ^herein at least one ogtoelectronic device is a vertical cavity 
surface emitting laser. 

15 30. A process as in clainr 29, \|herem^Jh^ertical cavity surface emitting laser is an oxide 
vertical cavity surface emitting laser. 

31. A process as in claim^HS, Ivherein at least one optoelectronic device is a photo- 
detector: 

32. A process of aligning and connecting at least one optical fiber to at least one 
20 optoelectronic device to facili|ate the coupling of light between at least one optical 

fiber and at least one optoelectijpnic device, comprising the steps of: 

a) positioning at least oneloptical element in a position relative to at least one 
optoelectronic device in such a manner that when the device and element are in 
a position proximate to e^ch other, they would be in optical alignment; 

25 b) fixating the first end of atfleast one optical element proximate to a first end of 

at least one optoelectronicldevice in such a manner that an interstitial space is 
maintained between the first end of at least one optoelectronic device and the 
first end of at least one optical element. 
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33. 

34. 

35. 

36. 
37. 

38. 

39. 

40. 
15 41. 
42. 
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43. 



A process acS|prding to claim 32, wherein the at least one optical element is included in 
an array of optrtal elements. 

A process accorqjng to claim 32, wherein at least one optical element is an optical 
fiber. 

A process according^o claim 32, wherein at least one optical element is a MT-type 
connector. 

A process according to|:laim 32, wherein at least one optical element is a ferrule. 

A process according to| claim 36, wherein at least one optical element is a MT-like 
ferrule 

A process according to ciaim 32, wherein at least one optical element is a lenslet array. 

A process according to claim 32, wherein at least one optical element is a diffractive 
optical element. 

A process as in claim 32,^ligrein at least onp optoelectronic device is a vertical cavity 
surface emitting laser. 

A process as in claimjpO, ^herfeflTthe vertical cavity surface emitting laser is an oxide 
vertical cavity surfac^ emiiQiig laser. 

A process as in clain^2, |wherein at least one optoelectronic device is a photo- 
detector 

A process of aligning and connecting at least one optical fiber to at least one 
optoelectronic device to facilitate the coupling of light between at least one optical 
fiber and at least one optoelectronic device, comprising the steps of: 

I 

holding at least one optical element at the end of a first member of an alignment 




a) 



b) 
c) 



system, and holding at l&st one optoelectornic device on a second member of 
the alignment system; | 

locating the image of at least a portion of the optical element with an image 
alignment system; I 

locating the image of a target associated with at least one optoelectronic device 
with the image alignment system; and 
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45. 



46. 



47. 



48. 



15 49. 
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50. 
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51. 

- 52. 

25 53. 

54. 
55. 



d) using the image alignment ^stem, changing the relative positions of at least a 
portion of the optical elenent and the target so that the image of at least a 
portion of the optical elen ent is brought to a known position relative to the 
image of the target. 

A process according to claim 43, wherein the image alignment system is a split-field 
microscope. 

i 

A process according to claim 43, wherein locating the image at least a portion of the 

I 

optical element comprises usmg htiman vision. 

A process according to claim 43l wherein locating the image at least a portion of the 
optical element comprises using riiaehine vision. 

A process according to claim 43, wherein locating the image of the target comprises 
using human vision. 

A process according to claim |3, wherein locating the image of the target comprises 
using machine vision. 

A process according to claim ^^wKe^ein locating the image of at least one fiber optic 
core comprises illuminating^ least one optigal'^lement with light so that the light 
illuminates at least one fi^rlopti^epef'tliei^ of such core appearing as a spot 



under a split-field micro^ 
A process according t^ 



;cop€ 



clair 



I 43, wherein the image of the target comprises an image 
of an emitting or detec%ig^Jperture of at least one optoelectronic device. 

A process according to claim 43, wherein the at least one optical element is included in 
an array of optical elements 

A process according to claim 43, wherein at least one optical element is an optical 
fiber. 

A process according to claim 43, wherein at least one optical element is a MT-type 
connector. 

A process according to claim 43, wherein at least one optical element is a ferrule. 

A process according to claim 54, wherein at least one optical element is a MT-like 
ferrule 
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62. 



A process according to claim 43,|wherein at least one optical element is a lenslet array. 

A process according to claim 4:1 wherein at least one optical element is a diflfractive 
optical element. 

A process as in claim 43, wherein at least one optoelectronic device is a vertical cavity 



surface emitting laser. 
A process as in claim 58, where: 



vertical cavity surface emitting la ser 



A process as in claim 43, whi 
detector. 



n the vertical cavity surface emitting laser is an oxide 



jrein at least one optoelectronic device is a photo- 



A process of aligning and connecting at least one optical fiber to at least one 
optoelectronic device to facilitate the coupling of light between at least one optical 
fiber and at least one optoelectronic device, comprising the steps of 

holding at least one optical element at the end of a first member of an alignment 



a) 



system, and holding a1 



b) 
c) 
d) 



iSast^e optoelectornicf^device on a second member of 
3^raon of the optical element with an image 
locating the ima^e o£^ target associated with at least one optoelectronic device 



the alignment system; 

/ 

locating the image offktyieS 
alignment systern^ 



with the image alignment system; 

using the image alignment system, changing the relative positions of at least a 

fl ■ * . 

portion of the optic^ element and the target so that the image of at least a 
portion of the optical element is brought to a known position relative to the 
image of the target; and ' 

e) fixating the first end jof at least one optical fiber proximate to a first end of at 
least one optoelectr(|nic device in such a manner that a gap exists between the 
first end of at least one optoelectronic device and the first end of at least one 
optical fiber. | 

A process according to claijn 61, wherein the image alignment system is a split-field 
microscope. 
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63. A process according to claim pi, wherein locating the image of at least one fiber optic 
core comprises using human or machine vision. 

64. A process according to clain| 61, wherein locating the image of the target comprises 
using human. 

65. A process according to claijii 61, wherein locating the image of the target comprises 
using machine vision. 

66. A process according to claim 61, wherein locating the image of at least one fiber optic 
core comprises illuminating at least one optical element with light so that the light 
illuminates at least a potion of the optical element, the image of such portion 
appearing as a spot under al split-field microscope. 

67. A process according to claim 61, wherein the image of the target comprises an image 



68. 



69. 



of an emitting or detecting] 
A process according to 



A process according to Cl. 
end of at least one opt 



aperture of at least one optoelectronic device. 

claim 61, wherein a side-view camera and a video-image- 
measuring system are usea to bring the first end of at^east one optical fiber proximate 
to a known position reJ^^^Tt^he first end of at^^ast one optoelectronic device. 

^ein^laser triangulation is used to bring the first 
ement proximate to the first end of at least one 

optoelectronic, device. 

70. A process acconding t6|blaim 61, wherein interference microscopy is used to bring the 
first end of at iSsasjrone optical elementr proximate to the first end of at least one 
optoelectronic device. 




71. A process according to claim 61, wherein a touch sensor is used to bring the first end 
of at least one optical [element proximate to the first end of at least one optoelectronic 
device. 

25 72. A process according t|i claim 61, wherein the first member of an alignment system is a 
high precision arm. 

73. A process according fo claim 61, wherein the second member of an alignment system 
IS a high precision stage. 



74. A proems according to claim 61, wherein the at least one optical element is included in 
an array of optical elements. 

75. A process according to claim 61, wherein at least one optical element is an optical 
fiber. 

5 76. A process according to claim 61, wherein at least one optical element is a MT-type 
connector. 

77. A process accordi% to claim 61, wherein at least one optical element is a ferrule. 

I . . 

78. A process according to claim 77, wherein at least one optical element is a MT-like 
ferrule 

10 79. A process according toiclaim 61, wherein at least one optical element is a lenslet array. 

\ 

80. A process according to x>laim 61, "wherein at least one optical element is a diflfractive 
optical element. ^ 

81. A process as in claim 61, whe^g^^^^at least one optoelectronic device is a vertical cavity 
surface emitting laser. 

/ I ™. ^ 

15 82. A process as in claim 81,Zwhereini tf!e«vg^ cavity surface emittmg laser is an oxide 
vertical cavity surface emitting\a^r. 

■ if 

83. A process as in claim 01, wherein at least one optoelectronic device is a photo- 
detector. 

84. A process of aligning and connecting at least one optical fiber to at least one 
20 optoelectronic device to facilitate t^p coupling of light between at least one optical 

fiber and at least one optoelectronic device, comprising the steps of: 

a) holding at least one optical elerrient at the end of a first member of an alignment 
system, and holding at least one^optoelectronic device on a second member of 
the alignment system; % 

25 b) visually locating a target associated wth at least one optoelectronic device; 

c) illuminating at least one optical element with a light so that at least one optical 
element emits optical energy onto at le^st one optoelectronic device; and 

d) changing the relative positions of the optical energy and the target so that the 
optical energy is visually aligned with the ^rget. 
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85. A procesa according to claim 84, wherein visually locating a target comprises 
employing Imman vision and a microscope. 

86. A process aS^ording to claim 84, wherein visually locating a target comprises 
employing macWne vision. 

5 87. A process according to claim 84, wherein visually aligning the optical energy with the 
target comprises eniploying human vision and a microscope. 

88. A process accordin^o claim 84, wherein visually aligning the optical energy with the 
target comprises emplbying machine vision. 

89. A process according tolclaim 84, wherein the target comprises an emitting or detecting 
10 aperture of at least one diptoelectronic device. 

90. A process according to claim 84, wherein at least one optoelectronic device is an array 
of optoelectronic devices. ^ 

91. An process as in claim 84, wherein the optoelectronic device is a vertical cavity surface 
emitting laser. 



- 

,0 S,: 




15 92. An process as in claim 84f wherem me optoelectri^ic devices is an oxide vertical 
cavity surface emitting laser. \\ | 

// \ . 

93. An process as in claim 8^, wherein? the optoelectronic device is a photo-detector. 

4 




94. A process according to glaim 84j'wherein the first member of the alignment system is a 



I 

20 95. A process according to claim 84, wherein the second member of the alignment system 



high precision arm. 

A process accordin 
is a high precision stage. 

A process act 
optical fibers. 



96. A process according to claim 84, wherein at least one optical element is an array of 

A 

97. A process according to claim 84, wherein the optical element is an optical fiber. 

25 98. A process according to claim 84, wherein the^ptical element is a MT type connector. 
99. A process according to claim 84, wherein the optical element is a ferrule. 



100. A process according to claim 84, wherein the optical element is a MT-like ferrule 

101 . A process according to claim 84, wherein the optical element is a lenslet array. 
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102. A nm^e^ according to claim 84, wherein the optical element is a diffractive optical 
client. 

A process of aligning and connecting at least one optical fiber to at least one 
optoelectronic device to facilitate the coupling of light between at least one optical 
iber and at least one optoelectronic device, comprising the steps of: 

holding at least one optical element at the end of a first member of an alignment 
system, and holding at least one optoelectronic device on a second member of 
the alignment system; 

Usually locating a target associated with at least one optoelectronic device; 

illuminating at least one optical element with a light so that at least one optical 
eleinWt emits optical energy onto at least one optoelectronic device; 

d) changing the relative positions of the optical energy and target so that the 
optical energy is visually aligned with the target; and 

e) bringing the n^^t end of at least one optical element proximate to a first end of 
15 at least one optoelectronic device in such a manner that a gap exists between 

the first end of at least one optoelectronic device and the first end of at least 
one optical element. _ 

l"^,!^. A process according to claim wherein visually locating a target comprises 

employing human vision and a microscope. 

20 j j^iQ^. A process according to claim wherein visually locating a target comprises 

employing machine vision. 

+06. A process according to claim XJd3, wherein visually aligning the optical energy with the 
target comprises employing human vision and a microscope. 

2p * ^ process according to claim wherein visually aligning the optical energy with the 

25 target comprises employing machine vision. 

108. A process accordi^^Jo claim 103, wherein at least one optoelectronic device is an 
array of optoQ\Q(md^^evices. 

109. An process a\in claipi 103, wherein the optoelectronic device is a vertical cavity 
surface emittic 



^\ ' +W. An process as in claim t©5; wherein the vertical cavity surface emitting laser is an 
oxide vertical cavity surface emitting laser. 

iX^ "^riri. An process as in claim wherein the optoelectronic device is a photo-detector. 

+t2. A process according to claim wherein a side-view camera and a video-image- 
5 measuring system are used to bring the first end of at least one optical element 

proximate to the first end of at least one optoelectronic device. 

^* A process according to claim *©3, wherein laser triangulation is used to bring the first 

end of at least one optical element proximate to the first end of at least, one 
optoelectronic device. 

10^ •H'f: A process according to claim irOS^ wherein interference microscopy is used to bring the 
first end of at least one optical element proximate to the first end of at least one' 
optoelectronic device. 

A process according to claim -tfi^ wherein a touch sensor is used to bring the first end 
of at least one optical element proximate to the first end of at least one optoelectronic 
15 device. 

* iTI'**^ ^ process according to claim ^©9, wherein the first member of an alignment system is . 
a high precision arm. 

X?b* A process according to claim t^^wherein the second member of an alignment system 

is a high precision stage. 

**8* A process according to claim wherein at least one optical element is an array of 
optical fibers. 

l^* i-t?" A process according to claim wherein the optical element is an optical fiber. 

34*^^9* A process according to claim wherein the optical element is a MT type connector. 

JX* A process according to claim iS^, wherein the optical element is a ferrule. 

25 Jl-^. ' A process according to claim , wherein the optical element is a MT-like ferrule • 

A process according to claim >©3, wherein the optical element is a lenslet array. 

A process according to claim l-ro, wherein the optical element is a diflfractive optical 
element. 
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125. 



126. 



127. 



128. 



A process of aligning and connecting at least one optical fiber to at least one 
optoelectronic device to facilitate the coupling of light between at least one optical 
fiber and at least one optoelectronic ! device, comprising the steps of: 

il 



a) holding at least one optical 



slement at the end of a first member of a precision 



b) 



c) 



placement system, and holdjng at least one optoelectronic device on a second 
member of the precision placement system; 

k 

determining the initial positipn of at least one optical element and at least one 
optoelectronic device; 

positioning at least one optrcal element and at least one optoelectronic device 
and calculating the distancl of at least one optical element relative to the 
distance of at least one optoelectronic device; > 



d) repeating the above-stated step until at least one optical element is substantially 
optically aligned with at least one optoelectronic device. 

A process as in claim 125, v^heriem^etermining the initial position of at least one 



optical element and at least ong^^toeleqfronic device comprises the steps of: 
a) 



oneTbp 

/ f 

holding at least one optica 



^ element; ancUat least one optoelectronic device 

within a field of x^ew o^ a' microscope, where a position in the microscope's 
field of view 



1 ot view oif i 

■ } w 

IS a Knownjpc 



osition in space; and 



b) 



calculating the po^on of at least one optical element and at least one 
optoelectronic device ^dative to the position in the microscope's field of view. 

A process as in claim 125, |vherein determining the initial position of at least one 
optical element and at least one optoelectronic device comprises the steps of: 

positioning at least oCe optical element and at least one optoelectronic device 
at a reference pointf where the position of the reference point is at a known 
position in space; and 

b) calculating the position of at least one optical element and at least one 



a) 



optoelectronic device relative to the position of the reference point. 

.... 

A process as in claim 125| wherein the optoelectronic device is a vertical cavity surface 
emitting laser. 
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129. A process as in claim 125, wherejif the optoelectronic devices is an oxide vertical 
cavity surface emitting laser 

130. A process as in claim 125, wherein the optoelectronic device is a photo-detector. 

131. A process a^prding^^^laim 125, wherein the optical element is an optical fiber. 

132. A process according/fo claim 125, wherein the optical element is a MT type connector. 

133. A process ^c^ording to claim 113, wherein the optical element is a ferrule. 

134. A process acc^^ing to claim 133, wherein the optical element is a MT-like ferrule 

/ 

135. A proce^according to claim 125, wherein the optical element is a lenslet array. 

136. A process according to claim 125, wherein the optical element is a diflfractive optical 



10 element 



/ 
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